NIR news (NIRn) to write something given the theme of "Looking back. . . Looking forward" and as you will see this provoked a variety of responses. Perhaps I ought to have written my contribution before anything came in but I knew that I would not be able to resist the urge to change it if someone else said something to contradict my ideas or if we all said the same. So I waited until all the contributions arrived. In the event, it hasn't changed what I planned to say but I can gain support for some of my ideas. My interest in trying to predict the future is not to be right but to try to influence (however miniscule an affect) the future that we might want to work for.
There are two things that are pretty certain: 1) computers will get faster and 2) NIR imaging is going to have a very large impact [I could add 3) Microsoft operating systems will take an even larger share of computer power and memory but everyone knows that!].
Having said these what is left?
Instrumentation
One of the instrument problems that I have been attempting to solve, even before NIRn, is the lack of standards. While we do not have standards then there is no such thing as "The NIR spectrum" of sucrose. The measured spectrum depends on the instrument. Instruments of the same model differ.
Instruments of different models from the same company differ more and instruments from different companies differ even more. Thanks to Peter Griffiths and his team we should have a diffuse reflection NIR wavelength standard. 1 We do not have a reflection standard that can be used to correct spectra to a common standard. The only useful "standards" that are available today are sets of samples that have been measured on a given "master" instrument that can be transported around the world so that "slave" instruments can be standardised to the master. This is a useful and practical measure than enables calibrations to be used around the world but they cannot be used to define the spectrum of sucrose. There are some reflection standards available but these do not mimic a sample when the instrument has to make a series of readings of very varied levels to measure a spectrum without changing the gain on the detector. Does this matter? Many researchers think that it does not. Many people also think that the problem of instrument noise is no longer a problem. In his article Karl Norris emphasises the importance of checking instrument noise and at Chambersburg Woody Barton demonstrated that at least one researcher is concerned about differences between instruments and in a forthcoming paper 2 he showed that the 2-D correlation method can be used to study differences between instruments. If there were no differences between instruments then there would be no lines on these plots. The very "busy" plot indicates large differences between the instruments being compared (large in the terms of micro absorption units). I think that this is a major advance in the study of instrument characteristics but it does not provide the standard sample. The standard sample is almost certainly going to be an artificial device that can be reproduced with errors less than the few micro absorption units which we can tolerate. In 1990 Harald Martens and I thought we had the answer with a device we called "Sphere". 3 This idea was to use a Hadamard mask to emulate any sample but it turned out that the masks were not sufficiently reliable. I think that the idea could be made to work using a diffractive MEMS-see the article by Véronique Bellon-Maurel (page 13) for more details. This is not an intellectual exercise; it is a vital component of making NIR spectroscopic analysis more widely available. The hope is that database analysis can free every-day users from the need to understand how to develop calibrations but its usefulness will be severely limited if the user has to have the same instrument as that used to construct the database. PerkinElmer have a system called "Absolute Virtual Instrument" (AVI) 4 which works on the wavenumber axis. What we need is something similar that works on the ordinate axis to give a 2D-AVI. It really should be possible to achieve it before 2020. Karl Norris's article (see page 8) also provides support for another of my proposals; the positive use of sample temperature. I think even Karl was surprised by his results; I certainly was and I suspect that most researchers will be surprised to learn that the sample temperature of a solid sample can be predicted to within 0.015°C! At NIR-2001 in Kyonjgu, Korea, I proposed that we should use sample temperature as a positive aid in NIR analysis 5 rather than see it has a problem to be controlled or avoided. In my proposal the sample temperature is deliberately changed during repeated scans, a procedure I called "Thermometrical Spectroscopy"-derived from the name originally given by William Herschel to his discovery 6 in 1800. The idea was utilised in our study for characterising honey. This is also related to my hopes that advances in our understanding of the NIR spectroscopy of water will result from the "Chambersburg" group formed at IDRC-2006 under the leadership of Roumiana Tsenkova. 8 Water is a complex system where temperature is known to be very important. (more of this in Roumiana's article on page 19).
Diffuse reflection ought to be a separate section but it is also part of instrumentation. Don Dahm has demonstrated in the pages of NIRn and elsewhere that in order to make corrections for scatter we should be measuring both reflection (he would prefer the term remission) and transmission. I am hopeful that someone will build an instrument to test the theory.
Chemometrics and computing
Apart from my opening remarks, there is one other possibility that I would like to happen. This is the expansion of "Grid" or dispersive computing which has been developed in recent years to enable scientist to study big problems by sharing the computing over a network of computers. The idea being to utilise the dormant power of computers while their normal users are sleeping. I see this as becoming a normal part of computing which will enable researchers to tackle the problems associated with the large amount of data which will be produced by hyperspectral imaging. Just think what we could do with an NIRGrid available to researchers around the world! In chemometrics I expect people to learn to live with data compression techniques, probably wavelets, 9 and I hope that there will be some new developments in how we use the information, particularly for characterisation applications.
Applications
Are there any new application areas to be found? Well, probably but some current applications are likely to expand dramatically. These are the medical and environmental areas. In medical there is much interest in brain processes as demonstrated by two of the articles in this issue. There is currently a large investment being made in diagnostic tools based on NIR devices and this should be fruitful within the next decade. Climate change is probably going to be the largest challenge that has been faced by mankind but it is going to be very good business for NIR technology. Why use a remote temperature sensor when an NIR device can measure temperature and so much more?
Conclusions
If we believe that it is possible to affect future developments then it is worth spending some time in debating what we would like to happen. However, there are some things that we might not want to happen. The future of publishing is currently causing publishers to be concerned. In 1990 few people expected that NIRn would succeed as a commercial newsletter and give rise to our own peer reviewed Journal. It did, but the possibility of it lasting as a paper-based medium with the competition from the web will only happen if researchers are determined that it should. The really big world-changing developments like mobile phones and the web seem to happen without anyone deciding that they are a good idea; the demise of the printed word has been predicted for many years, but I believe that it will still be the major information input device for humans well after 2020! 
